In the April 2013 issue of the Journal of Forensic Economics, Charles L. Baum II develops a model to estimate the annual probability of a worker remaining with a particular employer and applies his results to estimates of economic losses resulting from wrongful termination. Baum's adjustment for job survival is based only on forecast experience in the job held at the time of the termination. This method seems inconsistent with Baum's own findings that early years in any job are associated with much higher hazard rates. In this comment we apply Baum's survival coefficients in a model that incorporates the probability of termination and survival in both the original job and the replacement job.
In a recent Journal of Forensic Economics (April 2013) Charles L. Baum calculates the annual probability of employment termination (the "hazard rate") for workers with various personal characteristics of age, gender, education, etc. Under given economic conditions (as measured by the unemployment rate) Baum finds that hazard rates are higher for younger workers and for those of lower education and earnings. Baum also finds that the hazard rate declines rapidly as job tenure increases. Baum's figures (shown in his Table 4 ) suggest, for example, that for a 25-year-old female 1 the probability of job separation might fall from 49.1% during the first year of employment to 33.4% in the second year and 27.8% in the third. After 15 years the probability of separation during a single year is only 5.8%.
Baum's hazard rate can be used to estimate the "survival" probability of a worker within a job. In Baum's notation, with a hazard rate of l t during year t of tenure, 2 the probability of remaining in a given job from year 1 out to time
(1{l t ). This is analogous to the survival rate in a life Baum's Table 4 also shows survival rates for a typical employee. The probability of job survival declines rapidly during early years with an employer, but then flattens out.
Baum's paper raises some interesting issues about the valuation of economic loss from wrongful terminations. The hazard rates calculated by Baum take into account any job separation, including both firings and quits, and thus do not imply that either the worker or the employer is "at fault." His model does not explore the reasons for separation; presumably the probability of separation is high during early years of a job both because the employer is gaining information about the worker and because the worker is gaining information about the job and the employer. A termination that results from some exogenous factor such as malice, incompetence, or bad planning results in a loss of this information and thus produces an economic loss.
A termination might also result from a tort such as an automobile accident that forces the victim to give up a long-held job, either because he/she is rendered temporarily incapable of fulfilling job duties and must be replaced, or because the victim is rendered physically incapable of doing a particular job, though not barred from similar employment perhaps paying as much. The loss from the termination itself, i.e. from the loss of the particular job, must be added to the loss of capacity to work in a particular occupation. Both of these losses are additional to any temporary loss of work time during recovery.
In principle, the economic loss suffered by a wrongfully terminated worker can be viewed as the difference between the present value of the stream of income benefits from employment the worker will now experience and the present value of the stream of income the worker would have enjoyed absent the wrongful termination. In practice, the loss can be approximated in several ways. In his recent paper Baum suggests that the usual method has been as follows (the short title is mine):
Traditional Method: Compare the present values of the streams of future annual earnings of the individual in the original and replacement jobs as if both jobs will be held with certainty (except for mortality) over some time horizon.
Baum suggests it is unrealistic to ignore the possibility of termination from the original job, and suggests the following alternative:
Baum's Method: Compare the present values of the streams of future annual earnings of the individual in the original and replacement jobs during the period the individual is expected to survive in employment in the original job. The probability of a worker staying in the original job to any point in time is estimated using the hazard rates.
In Tables 5 and 6 Baum has provided comparative estimates of the loss to a wrongfully terminated employee under the two methods. He has assumed a white female earning $40,000 per year ($20.00 per hour) born on January 1, 1960 with 5 years of tenure 3 in her office and administration job before being terminated by her employer on January 1, 2010. Baum further assumes the individual found another job 1 year after her termination earning $35,000 per year ($17.50 per hour). Earnings are assumed to increase at a rate of 5% per year in both the initial and the alternative employment. Baum uses a discount rate of 3% and a valuation date of January 1, 2013. Baum indicates that the estimated loss incorporates the probability of surviving to age 67 (the individual's Social Security normal retirement), but the loss estimates he presents actually incorporate the probability of survival up to the day before the individual's 68 th birthday. In his Table 5 Baum has estimated the loss to the wrongfully terminated employee described above under the Traditional Method to be $182,186. We could not reproduce Baum's mortality estimate (which shows a 50-year-old female has a 97.7% chance of surviving to age 68). Allowing for the possible mortality during the period based on average mortality data for white females in the United States 4 we estimate that the female actually has only a 90.1% chance of surviving to age 68. Using this estimate for the survival rate we estimate the individual's loss under the Traditional Method (using Baum's assumptions) to be approximately $177,621 (see Table 1 ). This is less than the estimate presented by Baum because of our correction to the mortality rate.
Using his method, Baum's Table 6 estimates the loss to a wrongfully terminated employee with 5 years of tenure to be $101,352. When we attempted to replicate the employment survival rates presented in Column 6 of Baum's Table 6 using the regression coefficients from Baum's Table 3 we produced lower estimates than those presented by Baum. Our estimates 5 of the employment survival rate show only a 25.0% chance of remaining in the original employment through 2027 whereas Baum estimates a 31.3% chance of remaining in that employment. Using the correct job survival figures based on Baum's regression coefficients, and also incorporating our estimates for the life survival rate, our estimate of this loss is approximately $87,429 (see Table 2 ).
Baum's comparison of the loss under the two methods is done under simplified assumptions:
1. The wrongfully terminated employee's earnings level will never return to its original path 6 but will remain at exactly 83% (in the example he 6 The relative impacts of experience in an occupation, tenure in a specific job, and age on employment earnings is the subject of a large literature that attempts to distinguish these factors from the impact of selection and job search. Our review of the literature in this area suggests it is 5
It is unclear whether the individual described by Baum on pages 54 and 55 is in her 5 th year of tenure or her 6 th year of tenure during the period between January 1, 2010 and December 31, 2010. We have assumed that in 2010 the individual is in her 6 th year of tenure. This seems consistent with Baum's assumption that the individual had 5 years of tenure before being terminated, that is the individual had completed 5 years with the employer and was about to enter her 6 th year. We have also performed calculations of the employment survival rate using both alternatives and the employment survival rates we produced assuming an individual beginning her 6 th year of tenure on January 1, 2010 are closer to the employment survival rates presented in Baum's Table 6 than are our estimates assuming an individual in her 5 th year of tenure.
uses) of her original earnings level for the remainder of her career; 7 and 2. The terminated employee will suffer from a full year of unemployment initially but in the future (at least for the purposes of the loss estimate) her probability of becoming unemployed will be the same in the original and replacement jobs.
The effect of these two assumptions is that under the Traditional Method the estimated loss from termination will be equal to the difference in the discounted earning streams (for the individual's career or over some shorter time horizon) that results from the terminated employee's lesser seniority in the new job (which in this case is 17% of the original earning stream) plus the total loss of earnings during the initial period of job search (which in this case is one year of earnings). Under Baum's Method the loss is equal to this same amount, except that each year's loss is multiplied by the probability of survival in the original job during that year.
While Baum's analysis of the loss takes survival in the original job into account, arguing that it should not be assumed that the worker would have remained in the employment from which she was wrongfully terminated, it does not take into account the individual's survival in the replacement job. This method seems inconsistent with Baum's own finding that early years in any job carry much higher hazard rates, so that the chance of maintaining the new job through any given period of years is much lower than that of retaining the original job with (in Baum's example) 5 years of seniority. This means that the individual's employment experience in future years is likely to be less favourable as a result of termination.
This suggests the following option.
Job-Specific Survival Method: Compare the earnings of the individual in the original job, taking into account the probability of survival in that job, against earnings in the replacement job, taking into account the probability of survival in the replacement job. That is, instead of weighting each earnings stream by the probability of remaining in the original job (as in Baum's Method), weight each earnings stream by the probability of retaining the job associated with that earnings stream. unrealistic to assume earnings never recover from a termination. For example, Altonji and Shakotko (1987) suggest that the impact of tenure on wage earnings is much less than the impact of general labor market experience, and that much of the observed correlation between earnings and job tenure result from the different characteristics of workers-that is, higher tenures are likely to be associated with higher earnings, but it is the worker characteristics that are associated with longer tenures that are the cause of those higher earnings. They suggest that that job tenure accounts for wage growth of about 6.6% over the first 10 years of tenure, with much of that increase occurring in the first year. In a more recent paper Altonji and Williams (1998) estimate the effect of tenure on wage growth at between 7 and 14% over the first 10 years of employment. Naturally, other studies have produced different estimates.
7
The sample calculations presented in Baum's paper assume that individual will not work past age 68. We have maintained this assumption in our sample calculations.
The relationship among these methods can be represented if we define the hazard rate in the original employment as l o,n and the earnings in the original employment y o,n for the individual as functions based on the individual's characteristics in that job (e.g., wage rate, age at the reference date, etc) in year n of job tenure. In the same way, we define l a,n , the hazard rate in the alternative employment, and y a,n , the earnings in the alternative employment. In this case, the loss t years in the future to an individual who is terminated today in year c of job tenure but who found a new job immediately and has remained in it is y o,czt {y a,t . The traditional model evaluates the loss as the discounted sum of these annual amounts out to some terminal date. 8 Baum's model adjusts the loss by the probability of survival in the original job. In this case the hazard rate for an individual in the original employment t years in the future, if she is in year c of tenure today, is l o,tzc ; and the corresponding annual loss t years in the future if the individual is terminated
The annual loss under the Job-Specific Survival Method in year t can be expressed as
The total loss from termination to any given year in the future can be calculated as the present value, discounted for time and mortality, of the stream of annual losses.
We estimate the loss under the Job-Specific Survival Method based on Baum's assumptions regarding the individual, the economy, and the discount rate to be $265,063 (see Table 3 ). This is larger than the loss under either Baum's Method or the Traditional Method, because the survival rate in the replacement job will be less than that in the original job. That is, where Baum's Method and the Traditional Method value lost earnings assuming the individual's future probability of employment is not affected by the termination, the Job-Specific Survival Method values lost earnings assuming that the individual is less likely be employed in any given future period as a result of the termination. 8 In this simple formulation the time taken to find a new job is reflected in the earnings in year 1. Under Baum's assumptions as outlined above y a1 5 0. 
